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(54) SN PLATED COPPER ALLOY PLATE 

(57)Abstract: 

PURPOSE: To obtain an Sn plated copper allay plate for electric and electronic circuit parts 
usable over a long period of time even under a severe environment by subjecting a copper 
alloy plate of a specific compsn. consisting of Fe, P, Zn, Sn, Al and Cu to Sn plating. 
CONSTITUTION: The copper alloy plate contg. 1.5 to 2.5wt.% Fe, 0.002 to 0.15% P, 0.05 to 
2.0% Zn. 0.2 to 1.2% Sn and 0.002 to 0.5% Al and the balance Cu with inevitable impurities is 
subjected to Sn electroplating. The Cu of the electric and electronic circuit parts produced by 
such Sn plated copper alloy plate Is hardly diffused into the Sn plating layers even if the parts 
are exposed to the high-temp, and high-humidity environment over a long period of time and, 
therefore, the precipitation of the Cu on the surface of the Sn plating layer and the oxidation of 
the Sn plating layer are hardly occured. As a result, these parts are capable of withstanding 
long-term use in the severe environment. 
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♦NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Fe: Sn plating copper alloy plate characterized by coming to give Sn plating to the copper 
alloy plate which has the presentation which 1.5-2.5 % of the weight, P:0.002 - 0. 15 % of the weight, 
Zn:0.05-2.0 % of the weight, Sn:0.2-1.2 % of the weight, and aluminum:0,002-0.5 % of the weight are 
contained, and the remainder becomes from Cu and an unescapable impurity. 

[Translation done.] 
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♦NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to Sn plating copper alloy plate for manufacturing the 
electrical and electric equipment and electronic-circuitry components, such as a terminal which can be 
used also under a harsh environment for a long period of time, a connector, a relay, and busbar. 
[0002] 

[Description of the Prior Art] In order to manufacture the electrical and electric equipment and 
electronic-circuitry components, such as a terminal, a connector, a relay, and busbar, conventionally 
Fe: 1.5-3.5 % of the weight and Sn:0.02-0.15 % of the weight are contained. The copper alloy plate 
which has the presentation which the remainder becomes from Cu and an unescapable impurity (refer to 
JP,45-10621,B), Fe:1.5-3.5 % of the weight, P:0.01 - 0.15 % of the weight, and Zn:0.03-2.0 % of the 
weight are contained. Sn plating copper alloy plate which performed Sn plating to copper alloy plates, 
such as a copper alloy plate (refer to JP,45-10623,B) which has the presentation which the remainder 
becomes from Cu and an unescapable impurity, is produced by performing metalworking, such as press 
working of sheet metal, blanking processing, and bending. 
[0003] 

[Problem(s) to be Solved by the Invention] In recent years, the electrical and electric equipment and 
electronic-circuitry components, such as said terminal, a connector, a relay, arid busbar, have come to be 
attached also in the circumference of the engine of an automobile, however, the circumference of the 
engine of an automobile ~ an elevated temperature - since it was under a humid harsh environment, 
when the electrical and electric equipment and electronic-circuitry components, such as a terminal 
produced with the conventional Sn plating copper alloy plate, a connector, a relay, and busbar, were 
used for a long period of time, Cu contained in the copper alloy plate of Sn plating copper alloy plate 
was spread in Sn deposit, and it deposited on Sn deposit front face, and this Cu that deposited oxidized 
and the technical problem of contact resistance increasing occurred. 
[0004] 

[Means for Solving the Problem] then, this invention persons — the elevated temperature from this 
viewpoint ~ the terminal which contact resistance does not increase even if it uses it under a humid 
environment for a long period of time — The result of having inquired in order to obtain Sn plating 
copper alloy plate which can produce the electrical and electric equipment and electronic-circuitry 
components, such as a connector, a relay, and busbar, Fe: 1.5-2.5 % of the weight, P:0.002 - 0.15 % of 
the weight, Zn:0.05-2.0 % of the weight, Sn:0.2-1.2 % of the weight and aluminum:0.002-0.5 % of the 
weight are contained. Sn plating copper alloy plate which comes to give Sn plating to the copper alloy 
plate which has the presentation which the remainder becomes from Cu and an unescapable impurity an 
elevated temperature — even if exposed to the bottom of a humid environment for a long period of time - 
- Cu - Sn deposit - being spread — being hard - therefore, Sn deposit front face oxidizes - having - 
being hard - the knowledge that the increment in contact resistance was controlled was acquired. 
[0005] This invention is made based on this knowledge, contains Fe: 1 .5-2.5 % of the weight, P:0.002 - 
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0.15 % of the weight, Zn:0.05-2.0 % of the weight, Sn:0.2-1.2 % of the weight, and aluminum:0.002-0.5 
% of the weight, and has the description to Sn plating copper alloy plate which comes to give Sn plating 
to the copper alloy plate which has the presentation which the remainder becomes from Cu and an 
unescapabie impurity. 

[0006] Compared with Sn plating copper alloy plate of the former [ plate / of this invention / Sn plating 
copper alloy ], Cu is considered to be because for the copper alloy plate containing aluminum:0.002-0.5 
% of the weight to have been used for Sn deposit as a reason which cannot carry out diffusion osmosis 
easily. 

[0007] Sn plating copper alloy plate of this invention contains Fe: 1,5-2.5 % of the weight, P:0,002 - 0.15 
% of the weight, Zn:0.05-2.0 % of the weight, Sn:0.2-1 .2 % of the weight, and aluminum:0.002-0.5 % 
of the weight, and is manufactured by performing the usual Sn plating to the copper alloy plate which 
has the presentation which the remainder becomes from Cu and an unescapabie impurity. 
[0008] The reason which limited next the component presentation of the copper alloy plate which 
constitutes Sn plating copper alloy plate of this invention like the above is explained. 
[0009] (a) Although there is an operation which raises the reinforcement of a copper alloy plate by 
formation of the iron which carries out detailed distribution, and a **** ghost without reducing 
conductivity sharply, since an iron big sludge is formed into a base and the heat-resistant detachability 
of Sn plating falls remarkably, FeFe is not desirable while conductivity will come to fall, if the 
eff*ectiveness of the content is not enough at less than 1.5 % of the weight and it contains on the other 
hand exceeding 2.5 % of the weight. Therefore, the content of Fe was defined to 1.5 - 2,5% of the 
weight. The much more desirable range is 1.8 - 2 .3 % of the weight. 

[0010] (b) Although there is deacidification and also there is an operation which raises the reinforcement 
of Cu alloy and thermal resistance by formation of the **** ghost distributed minutely, it will spoil the 
heat-resistant detachability of Sn plating, and is not desirable while it will reduce hot rolling nature, if 
the effectiveness of the content is not enough at less than 0.002 % of the weight and it contains PP on 
the other hand exceeding 0. 15 % of the weight. Therefore, the content of P was defined to 0.002 - 0.15% 
of the weight. The much more desirable range is 0.005 - 0.05 % of the weight. 
[001 1] (c) The content of the place which conductivity will fall if less than 0.05 % of the weight of the 
effectiveness is not enough as the content although there is an operation which ZnZn has deacidification 
like P, and also raises solder heatproof detachability, and contained exceeding 2 % of the weight on the 
other hand, and becomes high [ stress corrosion crack sensitivity ] to Zn was defined to 0.05 - 2% of the 
weight. The much more desirable range is 0. 1 - 0.5 % of the weight. 

[0012] (d) Although there are an operation which SnSn dissolves on a base and raises reinforcement and 
spring nature, and makes the iron which deposits, and a **** ghost detailed, has them, and raises the 
heat-resistant creep nature (stress relaxation-proof nature) under a comparatively high temperature 
environment, and an operation which raises the heat-resistant detachability of Sn plating in a list Since 
conductivity will fall if the effectiveness of the content is not enough at less than 0.2 % of the weight 
and it contains on the other hand exceeding 1 .2 % of the weight, it is not desirable. Therefore, the 
content of Sn was defined to 0.2 - 1.2% of the weight. The much more desirable range is 0.3 - 0.8 % of 
the weight. 

[0013] (e) While dissolving on a base and raising reinforcement, there is an operation which controls 
that Cu of a copper alloy plate is spread in Sn deposit, and controls the increment in the contact 
resistance of Sn plating front face under a comparatively high temperature environment, but since the 
heat-resistant detachability of Sn plating falls, AlAl is not desirable while decline in conductivity will 
become remarkable, if the effectiveness of the content is not enough at less than 0.002 % of the weight 
and it contains on the other hand exceeding 0.5 % of the weight. Therefore, the content of aluminum 
was defined to 0.002 - 0.5% of the weight. The much more desirable range is 0.005 - 0. 1 % of the 
weight. 
[0014] 

[Example] Cu alloy of the component presentation shown in Table 1 and 2 in atmospheric air and under 
charcoal covering, respectively was ingoted using the usual low frequency induction furnace, and Cu 
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alloy ingot which has a dimension (thickness: 100mm, width-of-face:350nmi, and die-length: 1600mm) 
by the semi-continuous casting metfiod was manufactured, these Cu(s) alloy ingot - temperature: - 
after having hot-rolled at 950 degrees C, considering as the thickness: 10mm hot-rolling plate and 
carrying out water cooling of this hot-rolling plate, facing of the vertical front face was carried out every 
0.5mm, it was referred to as thickness :9nmi, and facing of the both-sides edge was carried out further 
every 3mm. Cold rolling and annealing were repeated, this hot-rolling plate that carried out facing was 
performed, and after having considered as the 1mm cold-rolled plate, and performing temperature: 500 
degree C and aging treatment of 3 -hour maintenance to this cold-rolled plate continuously, where it gave 
roll buffing and a surface oxide film and dirt are removed, the last finishing cold rolling was carried out 
and it considered as thickness: 0.4mm **, and copper-alloy-strips a-v was continuously produced rolling 
reduction:60% by pickling. 

[0015] After performing thickness: 1.5niicrometer Sn electroplating to obtained copper-alloy-strips a-v 
on condition that usual, Sn plating copper alloy strips 1-2 were manufactured by carrying out heating 
reflow processing this invention Sn plating copper alloy strips 1-18, the comparison Sn plating copper 
alloy strips 1-2, and conventionally. These this invention Sn plating copper alloy strips 1-18, the 
comparison Sn plating copper alloy strips 1-2, and conventionally, about Sn plating copper alloy strips 
1-2, the heat-resistant detachability and contact resistance of the following Sn plating were measured, 
and the result was shown in Table 1 and 2. 

[0016] The Sn plating heatproof friction test this invention Sn plating copper alloy strips 1-18, the 
comparison Sn plating copper alloy strips 1-2, and conventionally from Sn plating copper alloy strips 1- 
2 The test piece of a dimension (50mm and die-length: 100mm) is extracted, respectively ~ width-of- 
face: - this — temperature: - 150 degrees C and 500 hours — heating — the test piece after heating — 
width-of-face: ~ 10mm Die length: It started, and 180 degrees of test pieces with a dimension of SOinm 
were bent, they were stuck, and it evaluated by observing the existence of 180-degree bending return 
and Sn plating exfoliation [ / near / this / the bending section ] with the visual field of being 10 times 
many as this, again. 

[0017] The contact resistance trial this invention Sn plating copper alloy strips 1-18, the comparison Sn 
plating copper alloy strips 1-2, and conventionally from Sn plating copper alloy strips 1-2 respectively ~ 
width-of-face: - diameter: which extracted the test piece of a dimension (40mm and die-length:40mm), 
and carried out tip gold plate of this — 3mm The radius of curvature at a tip measures contact resistance 
by load:300g using the probe which is L5mm, further - said test piece — temperature: — 150 degrees C 
of contact resistance of the test piece after heating for 500 hours were measured similarly, the difference 
of the contact resistance before and behind heating was searched for as augend of contact resistance, and 
the quality as the electrical and electric equipment and an Sn plating copper alloy plate for electronic- 
circuitry components was evaluated. 
[0018] 
[Table 1] 
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[0020] From the result shown in Table 1 and 2, although the heat-resistant detachability of Sn plating of 
all of this invention Sn plating copper alloy strips 1-18 is almost equivalent compared with Sn plating 
copper alloy strips 1-2 conventionally this invention Sn plating copper alloy strips 1-18 have a place 
with especially little augend of the contact resistance before and behind heating to surface corrosion 
[ little ] compared with Sn plating copper alloy strips 1-2 conventionally, therefore it turns out that it 
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excels as an Sn plating copper alloy plate for manufacturing the electrical and electric equipment and 

electronic-circuitry components. 

[0021] 

[Effect of the Invention] As mentioned above, the electrical and electric equipment and electronic- 
circuitry components, such as a terminal produced with Sn plating copper alloy plate of this invention, a 
connector, a relay, and busbar, can be used for a long period of time from a place with little augend of 
contact resistance, continuing, without exchanging also under harsh environments, such as a 
circumference of the engine of an automobile, and the effectiveness which was excellent on industry is 
brought about. 



[Translation done] 
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